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FJG. I 

Flow Scheme for Membrane Ultrofiltration of Caramel 



25 gal raw caramel 



200 gal Permeate 
(sample) 



200 gal Permeate 
(sample) 



200 gol Permeate 
(sample) 



200 gal Permeofe 
(sample) 



155 gal Permeate 
(sample) 



Feed Moteriol 
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Diafiltration 
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Dtafiltration 
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DiQflltration 
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Oioflltrdtion 
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Ultrafiltration 



175 gal Dl water 



200 gal Dl water 



200 gal Dl water 



200 gol 01 water 



200 gal Dl woter 



Concentration 



382 lbs Retentate ~\ 
(Purified co ramel ccncentrote; | 



230.5 lbs stored 
In cooler 



151. 5 lbs Concentrate 
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Sproy Drying 



I 



14 lbs powder 
coramel ^ 
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Flow DIogram for Processing of 400 gallons Caramel Color 



T= 104 F 
Agitation 



Permeate 
200 gol. 



Permeate 
200 gal. 

Permeate 
200 gal. 

Permeate 
138 gal. 



Caramel Coloring 
■ (56 goO 
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Dilution 



(256 gal.) 



ULTRAFILTRATION 
T= 104 

P= 25-30 psi 
^^mbronesM) 
Romicon PMIO 



Flow rate adiusted to 
obtain the following 
temperatures at the 
inlet ond outlet of the 
sproy drier 

Flow rote a lOgal./hr 
T» 420 F 



Diafiltrotion 

IT 




Diafiltrotion 
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Diafiltrotion 
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Concentration 



T 



Retentote 
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Spray Drying] 



Deionized Water 
200 gal. 



Deiortized Water 
200 gal. 

Deionized Water 
200 gal. 

Deionized Woter 
200 gal. 



Dried Product (Average 73 lbs) 



T= 200 F 
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A Dve far CQlonrinq Cigarette Paper 

The present Invention relates to dyes, and more 
particularly to a dye for colouring cigarette paper- 
It Is known to colour cigarette wrapper paper with 
synthetic dyes* However , acceptable commercially available 
papers usually incorporate synthetic materials which in many 
instances are unacceptable £or taste or other reasons* 

It Is an object of the present invention to provide a 
dye using natural materials as opposed to synthetic 
materials as the colouring agent. It Is another object of 
the present invention to provide a dye using natural 
materials which have chrojnophores at an Intensity closely 
approximating chromophores of synthetic dyes* It Is even 
another object of the present Invention to provide a dye 
using natural materials as the colouring agent which does 
not make the cigarette paper brittle. 

The present invention provides cigarette wrapper paper 
colouring dye comprising caramel r a pXasticlser to g>revent 
the paper from becoming brittle # and water. 

One advantageous embodiment of the dye o£ the present 
invention comprises from about 3 to about 20 weight per cent 
caramel^ from about 2 to about 6 weight per cent glycerine, 
and from about 72 to about 95 weight per cent water. 

Another advantageous embodiment o£ the dye of the 
present invention comprises from about 3 to about 20 weight 
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per ce&t purified caramel ^ from about 1,0 to about 10 weight 
per cent 2X carmine solutloni from about 2 to about 8 weight 
per c6nt glycerine, and from about 62 to about 94 weight per 
cent water • 

Yet another advantageous ombodlment of the dye of the 
present invention comprises from about 3 to about 20 weight 
per cent caramel, from about 1,0 to about 10 weight per cent 
2X carraine solution, from about 2 to about 8 weight per cent 
glycerin©/ from about 3 to about 9 weight per cent potassium 
citrate, and from about 53 to about 91 weight per cent 
w^ter . 

The present invention further provides a process for 
purifying caramel extract* The present invention also 
further provides a smoking article product utilising a 
caramel coloured rod wrapper, 

A better understanding of the present invention will be 
had upon reference to the following discussion in 
conjunction with the accompanying drawings wherein? 

Figure 1 Is a flow diagram of one process used to 
purify carainel extract; and^ 

Figure 2 is a flow diagram of a i&odifled process used 
to purify caramel extract- 
Caramel is defined by 21 Code of Federal Regulations, 
section 73.85 (April 1/ 1988) as follows: 

(a) Identity: (!) The colour additive caramel is the 
dark-browrt liquid or solid material resulting from the 
carefully controlled heat treatm nt of the following food- 
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9rade carbohydrates: Dextrose, Invert sugar, Lactose, Malt 
syrup (sic). Molasses r Starch hyflroly sates and fractions 
thereof « and Sucrose* 

(2) The fopd-grade acids, alkalis, and salts listed In 
this subparagraph may be etuployed tp assist caramellsatlon, 
in amounts consistent with good manufacturing practice. 

(i) Acids: Acetic acid. Citric acid* Phosphoric aeidi 
Sulphuric acid, sulphurous acid, 

(11) Alkalis: Anunoniuin hydroxide* Calcium hydroxide 
Potassium hydroxide. Sodium hydroxide^ 

(ill) Salts: Ammonium, sodium, or potassim carbonate, 
bicarbonate, phosphate (including dibasic phosphate and 
monobasic phosphate)^ sulphate and sulphite. 

(3) Polyglycerol esters of fatty acids, identified in 
1 72,654 of this chapter, may be used as antlfoaffiing agents 
in amounts not greater than that required to produce the 
intended effect. 

(4) Colour additive mixtures for food use made with 
caramel may contain only diluents (sic) that are suitable 
and that are listed in this sxibpart as safe in colour 
additive mixtures for colouring foods* 

(b) Specifications • Caramel shall conform to the 
following specifications: Lead (Pb), not more than 10 parts 
per million; Arsenic (As), not more than 3 parts per 
milllonj and. Mercury (Hg), not more than 0.1 part per 
million ♦ 

Preferably, the caramel used as the brown colour agent 
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lA the dye has been purif ie<J to remove most of the compounds 
In the caramel which will pass through a dialysis membrane 
having a molecular weight cut-off range of from about 2,000 
to 30 r 000. This can be readily aqcompllshed by the 
diafiltration method or alternatively by triturating the 
caraiael with ethyl alcohol and water. Further, one* tenth 
p^jf cent solution of the purified caramel powder used In the 
dye of the present invention has an absorbance in a 1 cm 
cell of from about 1.20 to about 1.S0 at 610 nanometers. 

Three sample© of caramel colour extract were processed 
to provide a purified caramel Th© following examples 
discuss processes of each of those three samples. 

110 grams of caramel concentrate (55.5% solids) was 
diluted with deionised water at 6/1 ratio <v:v, 
water : caramel } • The diluted solution was then dlafiltered 
through the membrane with five washes of 700 ml water. The 
permeate and retentate were collectedr and solid content and 
colour Intensity were determined* Results are summarised in 
Table 1 below. 

Two types of hollow fibre membranes with molecular 
weight cut-offs of 2,000 and 30,000 were used. Results 
showed that there were no significant differences in colour 
retention and solid removal (three-fourths of the original 
solids) between these two membranes • Therefore, it is 
recommended that the membrane with the 30,000 molecular 
weight cut-off be selected since flow through the membrane 
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Increased vlth molecular weight cut-off i 

(fable 1 



faction # of % of itaftal Solids 

Permeate <Vbl> na) Solid Wb f<!r)* Ranpygd 



I 500 17.1 47*1 

II 500 9,7 26,7 

HI 500 4.9 13,5 

IV 500 2-6 7J 

V 50O 1.2 3.3 

VI 400 0,39 1.1 

VII 456 0.44 1,2 

* Per 100 q of coocentxate 



The results (Table 1> indicate that approximately 95% 
of the low molecular weight solids were removed after four 
500 ml washes. 

200 gram and 300 grain batches with dilution factor of 
4/1 and 3.3/1, respectively! were tried and purification 
effiolenciea were as good as that for the 100 gram batch. 

Example II 

Figure 1 Is a flow chart illustrating the following 
described process. 

Twenty-flve gallons of caramel colour extract was 
preflltered^ diluted and ultraf iltered by using hollow flbr^ 
membranes with a 10,000 molecular weight cut-off. 

The caramel colour xtract was filtered through a 20 
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oicron pref liter to remove particulate matter that cotjW 
plug the membranes during ultrafiltration. The resulting 
caranel colour mixture was diluted vlth 175 gallons of 
deionlsed water and ultraflltered at 40**C and 25-30 psl 
pressure. A four ^tep dlafiltration technique was utilised, 
and during each step 200 gallons o£ permeate was removed and 
200 gallons of deionised water was added for constant voltame 
filtration. The diafiltered mixture from the fourth step 
was then concentrated by ultrafiltration to provide 382 
pounds of retentate solution* Finally, 151»5 pounds of the 

9 

concentrate was spray dried in a Niro spray dryer with an 
inlet temperature of 400*^F and an outlet temperature of 
200°F providing 14 pounds of purified caramel powder. 

The caramel colour extract, each of the 200 gallons 
permeates/ the 155 gallon permeate from the ultrafiltration 
concentration stePr ax^ the purified concentrate were 
analysed for tinctorial power/ soluble solid content/ and 
specific gravity. The results are summarised in Table 2 
below. 
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Test Sampleg 

Raw carafflel 
Purified QatiCm 

(Retentate) 
1st Ocxnposlte 

Permeate 
2nd Oottqposite 

3rd Ocmposite 

Perroeata 
4th Composite 

Pexneate 

Cbncentzatidii 



Table 2 



Dbtsd Spm 
V^tQ) Gravity % Solid 



Relative 
t w-aY Colour 
Solid Distributicn 



25,0 1,260 55.00 144*38 

44.6 1,030 8,98 34.30 

200,0 1,013 3.99 67.23 

200,0 1,000 1,33 22.11 

200,0 1.000 0.43 7.15 

200.0 1.000 0,13 2.16 

155.0 1,000 0.22 2.84 



6900 
6422 

418 

134 

39 

20 

213 



With reference to Table 2 above # it was determined that 
since about 96% of the removable solids was collected in the 
first three fractions of the permeate that it would be 
feasible to reduce the niimber of ultrafiltration 9taps froni 
four to three. 

£xa)St>le III 

Figure 2 is a flow chart illustrating the following 
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de^OJtribed process. 

Fifty six gallons of. caramel colour extract was 
preflltered, diluted, and ultraf lltered by using Romlcon 
PM10 hollow fibre xnexobxane cartridges (10,000 molecular 
weight cut-off range) • 

The caramel extract was filtered through a 20 micron 
prefilter to remove any particulate oiatter that could plug 
the ^liembranes during the following ultrafiltration. The 
resulting caramel colour mixture was diluted with 200 
gallons of deionised water and ultraf iltered at 40^C and 25- 
30 psl pressxire. A three step diaf lltration technique was 
utilised, and during each step 200 gallons of permeate was 
removed as 200 gallons of deionised water was added for 
constant volume filtration* Three successive diaf iltration 
steps were performed. The final diafiltrated mixture was 
concentrated to 112 gallons and was spray dried as in 
Example II to provide 73 pounds of purified caramel powder. 

Caramel colourants are characterised by the tinctorial 
power and colour hue index* These are obtained by measuring 
the colour absorbance at 610 nm and 510 tm through a 1 cm 
cell. The absorbance of all purified caramel samples 
obtained from Examples I, 11, and III were determined. The 
results (Table 3) show that a homogeneous purified caramel 
with good colour quality was produced from the process of 
each example. 
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tehle 3 

Colour Htie-Index of Various Purifleci Ckxam^l Sanples 



Xitirif led C^Lxamel 
Samples 



61 Pan SIQrm 



Oblour 



FtoQ aeatipie iii, 
(Figure 2) 

CtinpOSitQ #1 1.4«0 3,640 

Otfnpoelte #2 1*476 3.634 

Ctoposlte #3 1.466 3.610 

Froax ExasaplB JJf 1.470 3-548 
(Figure 1 ) 

Fran Exan??!© I, 1.372 3.430 
{30,000 m cut-off) 

Proa Example I, 1 -442 — 
(2,000 M» cut-off J 

* Colour hue iJidex (1/mlcrais)=log (A5io/ft61o)/(<>*6lu-0.5lu) 



3,91 
3.91 
3.91 
3.83 

3.96 



A preferred pJastlciser used In the dye is glycerine* 
However^ other plastlcisers such as^ for ^xamplOr propylene 
glycol, polyethylene glycol/ triethylene glycol ^ and the 
like cen be used. 

A zed colouring agent, preferably carmine, or a water 
ba^ed solution of carmine can also be Incorporated in the 
dye to change the shade and hue of the brown colour of the 
caramel* Carmine is made from the scale insect Coccus cati 
L*, Homopterai commonly known as cochineal. A suitable 
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water based carmine solution Is niarketei? by Cromptoa and 
Knowles Corp., 159S MacArthut Blvd*, Mahvah, New Jers^^ 
under the trademark "CAIlMISOL*', For example # a 2X carmine 
solution was used la the dye which is a solution of carmine 
containing 7t active carmine* 

Bacample IV 

Four carmine samples were obtained from Crompton A 
Knowles Corporation (C&K) for evaluation. The colour 
strength of theee samples was determined by measuring the 
absorbance at 529 nm using 0.01% W/V solution as compared to 
a sample of freeze dried beet extract. Kesults are 
summarised as follows: 

Table 4 

Sample Red Dye Absorbance at 528 nm <0^01% w/V) 



1, L-2665 carmine powder 1*0899 

2, SO-272010-00 carmine solution 0.4570 

3, 50-272015-00 carmine solution 0.7465 

4, 50-272020-00 carmine solution 0.4700 
Beet Extract (f reeze-dried) 0,0325 



Based on the absorbance, carmine powder (L«'2665) was 
found to be the best among the samples tested « 

During the development of brown dye formulation using 
the purified caramel and carmine powder, small carmine 
particles were found suspended in the dye solution which 
caused speck problems on the paper. It was suspected that 
the pH of the ink solution may be one of the crucial factors 
in obtaining a homogeneous solution. Test results Indicated 
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that the speck problem could be alleviated by adjusting the 
pH c:>f Ink solution from 5.7 to 8.6. In addition to 7% 
active red dye, the preferred carmine solution (referred to 
as camkine 2X) contains glycerine and potassitun hydroxide* 

In addition/ typical cigarette wrapper paper includes a 
filler which is basic, such as calcium carbonate* 
Therefore/ the dye can also include a pH adjusting agent to 
adjust the pH of the dye to from about 5*0 to about 10.5/ 
and preferably about 8.6. 

One such pH adjuster which works well in the dye of the 
present invention is potassium hydroxide. However, other 
basic salts and hydroxides may also be used. 

DepeiKilng upon the cigarette burn rate desired, a bum 
rate enhancer or burn additive may have to be included in 
the dye. One appropriate bum additive is potassliun 
citrate. However, other burn rate additives known in the 
art may also be used, such as, for example sodium and 
potassium salts of carboxylic acids such as citric, acetic, 
tartanic, malic, propionic, caprylic, etc; ammonium 
phosphate; carbonates; and the like. 
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CIA IMS 

A cigarette wrapper paper colouring dye comprising: 
caramel r a plastlciser to prevent the paper froa 
becoming brittle, and water* 

The dye of Claim 1 , and further comprising carmine. 
The dye of Claim 1 or 2^ and further comprising a burn 
additive. 

The dye of Claim 3, wherein the burn additive comprises 
potassium citrate* 

The dye of any one of Claims 1 to 4, wherein the 
plasticiser comprises glycerine- 

The dye of any one of the preceding claims, and further 
comprising a pH adjusting additive to adjust the pH of 
the dye to between about 5.0 and about 10»5. 
The dye of Claim 6^ wherein the pH additive comprises 
potassium hydroxide. 

The dye of any one of the preceding claims^ wherein the 
caramel comprises purified caramel. 

The dye of Claim B, wherein the caramel was purified by 
diaf lltration and is the resulting retentate. 
The dye of Claim 9, wherein the resulting caramel 
retentate comprises no more than 30% of the mass of the 
unpurified caramel. 

The dye of Claim 9 or 10 r wherein the caramel retentate 
is the material retained when passing untreated caramel 
through a membrane designated to have a molecular 
weight cut-off of from 2,000 to 30,000. 
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12, The dye of Claim 9^ wherein 0.1% solution of the 
purified caramel has an absorbance of from about 1.20 
to 1.50 at 610 nanoinaters using a 1 cm cell* 

13, The dye of Claim 8^ wherein the caramel la purified by 
triturating the caramel with ethyl , alcohol and water* 

14, The dye of any one of Claims 2 to 13, wherein the 
carmine solution comprises frojn about 1*0% to 10% by 
weight of the dye, 

15- A cigarette wrapper paper colouring dye comprising; 
from about 3 weight per cent to about 20 weight per 
cent purified caramel/ from about 2 weight per cent to 
about 8 weight per cent glycerine, and from about 72 
weight per cent to about 35 weight per cent water* 

16. The dye of Claim 15/ and further comprising from about 
1.0 weight per cent to about 10,0 weight per cent 
carmine solution* 

17, Th^ dye of Claim 15 or 16^ and further comprising from 
about 3 weight per cent to about & weight per cent 
potassium citrate. 

18. The dye of Claim 15, 16 or 17, and further comprising a 
pH adjusting additive to provide a pH of from about 5»0 
to about 10-5. 

19, A process for purifying caramel colour comprising the 
steps of prefiltering the caramel colour extract to 
remove particulate matter above a predetermined slae, 
diluting the resulting prefiltered extract, as permeate 
is removed by the diafUtering step, adding a volume of 
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delonised water to the diafllterlng step eqtial to the 
volume of permeate removed to provide a resulting 
retentatOr and spray drying the resulting retentate to 
provide a purified caramel powder prodoct. 
20* A cigarette product comprising a - tobacco rod, said 
tobacco rod being clrcuAscribed by a paper wrapper 
having a dye therein comprising caramel,, a plastlciser 
to prevent the wrapper from becoming brittle^ and 
water* 

21. The product of Claim 20, said dye further comprising 
carmine. 

22. The product of Claim 20 or 21 ^ said dye further 
comprising a burn additive. 

23. the product of Claim 20 r 21 or 22, wherein the burn 
additive comprises potassium citrate. 

24* The product of Claim 20, 21 , 22 or 23, Wherein the 
plasticiser comprises glycerine. 

25. The product of any one of Claims 20 to 24, said dye 
further comprising a pH adjusting additive to adjust 
the pH of the dye to between about 5.0 and about 10.5, 

26. The product of Claim 25/ wherein the pH additive 
comprises potassium hydroxide, 

27. The product of any one of Claims 20 to 26, wherein the 
caramel comprises purified caramel. 

28. The product of Claim 27, wherein the caramel was 
purified by diaf iltration and is the resulting 
retentate. 
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29 • ThQ product of Claim 28, wheroin the resulting caramel 
retentate comprises no more than 30% of the mass of the 
unpurifle(? caramel. 

30* The product o£ Claim 28 or 29, vhereln the caramel 
ret^ntate la the material retained when passing 
untreated caramel through a membrane designated to have 
a molecular weight cut-off of from 2f000 to 30,000. 

31. The product of Claim 28, 29 or 30, wherein a 0.1% 
eolutlon of the purified caramel has an absorbance of 
from about 1*20 to 1.50 at 610 nanometers using a 1 cm 
cell^ 

32. The product of Claim 27, wherein the caramel is 
purified by triturating the caramel with ethyl alcohol 
and water. 

33. The product of any one of Claims 21 to 25 or 27-32, 
wherein the carmine solution comprises from about 1»0% 
to 10% by weight of the dye. 

34. A dye for colouring cigarette wrapper paper a rich 
brown colour comprising caramel a« the brown colouring 
agent, a plasticlser to prevent the paper from becoming 
brittle, and water. 

35. A process for purifying caramel colour extract 
substantially as hereinabove described with reference 
to Figures 1 or 2 of the drawings hereof, 

36. A caramel retentate produced substantially as described 
hereinabove with reference to Example I, II, III or Vr 
hereof. 



